and in some reports it is the most important cause of neonatal mortality (Yow, 1974) . Two types of illness have been described Franciosi et al., 1973) . The early form of infection can progress rapidly and cause diagnostic confusion with hyaline membrane disease (Ablow et al., 1976) . Between 60 and 75 % of the babies die, often within 48 hours of the onset of infection. As infection can occur so soon after birth it seems probable that the baby is infected either in utero or as it passes down the birth canal. The standard laboratory methods of culture and serological identification of group B streptococci may fail to give an answer in time to affect clinical management. Serological identification of group B streptococci can be performed rapidly using countercurrent immunoelectrophoresis (CIE) (Dajani, 1973; Hill et al., 1975) or coagglutination.
It is usual practice to suck the mixture of amniotic fluid, prenatal respiratory secretions, and maternal vaginal surface material out of the mouth and nose of a baby immediately after delivery. This mixture, the pharyngeal aspirate, may be useful in the early diagnosis of neonatal infection because any bacteria present must have been acquired during the first or second stage of labour. We report bacteriological observations on 400 pharyngeal aspirates examined for the presence of group B streptococci.
Group B streptococcal infection has become an important cause of morbidity and mortality in the neonate (Hood et al., 1961; Eickhoff et al., 1964) and in some reports it is the most important cause of neonatal mortality (Yow, 1974) . Two types of illness have been described Franciosi et al., 1973) . The early form of infection can progress rapidly and cause diagnostic confusion with hyaline membrane disease (Ablow et al., 1976) . Between 60 and 75 % of the babies die, often within 48 hours of the onset of infection. As infection can occur so soon after birth it seems probable that the baby is infected either in utero or as it passes down the birth canal. The standard laboratory methods of culture and serological identification of group B streptococci may fail to give an answer in time to affect clinical management. Serological identification of group B streptococci can be performed rapidly using countercurrent immunoelectrophoresis (CIE) (Dajani, 1973; Hill et al., 1975) or coagglutination.
All babies studied were born at the John Radcliffe Hospital, Oxford, between April and June 1977. The pharyngeal aspirates with volumes of between 0-2 and 15 ml were collected by midwives at the time of delivery using a sterile disposable mucus extractor (Macrae mucus extractor, Warne Surgical Products) as was their usual practice. There was one specimen for each child. 156 specimens were stored at 4°C and the other 244 specimens at -20°C (for reasons related to a different study) until examination, which was usually made within 24 hours.
To assess the effect of the two different storage conditions, sterile aspirates were pooled and divided into a series of 0 5 ml samples. Overnight broth cultures of three representative organisms (Staphylococcus albus, Escherichia coli, and group B streptococcus) were inoculated into the samples to give a final concentration of approximately 103 organisms per ml. Viable bacterial counts were performed using a standard loop (0 02 ml). The numbers of bacteria were estimated at zero, 6, 24, 48, and 96 hours in samples stored at 4°C or at -20°C, and in one set of samples that were repeatedly thawed and refrozen to -20°C at the four times after zero. The group B streptococcus survived very well and was resistant to repeated thawing and freezing. The E. coli was however adversely affected by freezing, being rapidly killed by this procedure (Figure) . (Lancefield, 1933) .
The pharyngeal aspirate was also added to 1 ml Todd Hewitt broth and incubated at 37°C for 4 hours at which time CIE and coagglutination were performed, using group B streptococcal antisera. If these tests were negative, they were repeated 20 hours later after making subcultures on to blood agar and MacConkey agar. CIE was performed by the method of El-Refaie and Dulake (1975) using Burroughs Wellcome group B streptococcal antisera. Positive and negative controls for both antigen and antiserum were included on every slide. Coagglutination was performed on glass slides using group B streptococcal antisera combined with staphylococci (Phadebact, Pharmacia). Ifthe aspiratebroth culture was too mucinous for slide agglutination, the test was repeated after treating the culture with an equal volume of 2% N-acetyl-Lcysteine for one hour. 73 aspirates (18 25 %) were tested by CIE and coagglutination before culture. In this case, the aspirate was shaken with an equal volume of L-cysteine for 15 minutes before testing.
Results
Altogether 400 babies were studied (203 boys and 197 girls), of whom 265 had had normal deliveries and been born within 12 hours of the membranes rupturing. The remainder had had at least one complication of labour (Table 1 ). There were 6 pairs of twins. The birthweights ranged from 1 * 80 to 4X73 kg; 17 babies weighed less than 2 50 kg and 8 babies were born after less than 37 weeks of gestation.
244 pharyngeal aspirates were frozen and stored at -20°C before examination, and 156 were kept at 4°C. The examination of the Gram-stained films showed no pus or organisms in 288 out of the 400 aspirates. Pus cells alone were seen in 22 aspirates, bacteria alone in 75, and pus and bacteria in 15. Only 5 aspirates had numerous Gram-positive cocci to be seen in microscopical examination, and all 5 subsequently grew streptococci (4 group B and 1 enterococcus).
On culture, bacteria were isolated from 79 (19%) aspirates, 72 within 24 hours of incubation (Table 2 ). In 11 of these 79, the presence of these organisms was undetected in the Gram-stained film; conversely there were 22 aspirates with organisms seen on microscopical examination and no growth on culture. The observation of pus cells was not related to the culture results.
Bacteria were isolated from 44 (17%) of the 265 babies born by normal delivery within 12 hours of labour, and from 35 (26%) of the 135 babies born by abnormal deliveries or after prolonged labour, a significant difference (X2 = 4.33, df = 1, P < 0 05). Most Coagglutination and CIE for group B streptococci were strongly positive after 4 hours in all 4 cases before the organism was identified on agar cultures. Two of these 4 aspirates were positive by coagglutination and CIE when tested before inoculation into broth cultures-that is within an hour of receipt of the specimen-but the other two were not tested at that time. None of the remaining 396 babies was known to be colonised by group B streptococci or to develop 'early onset' infection. None of the babies developed a recognised illness caused by the other potentially pathogenic organisms (enterococci, enterobacteria, and C. albicans) which were isolated.
Enterobacteria were isolated from significantly more of the aspirates stored at 4°C (10 out of 156) than of those frozen to -20°C (4 out of 244) (X2 = 5 08, df = 1, P <0 * 025). In 9 frozen samples, Gram-negative rods were seen on microscopical examination but failed to grow on subsequent culture. This occurred in only 2 aspirates kept at 40C.
18 babies were found to have oc-haemolytic or nonhaemolytic streptococci in their pharyngeal aspirates, including 10 who had a mixture of these organisms and coagulase-negative staphylococci. 4 babies with only coagulase-negative staphylococci in their aspirates had been born by caesarean section, 2 electively and 2 after the membranes had ruptured.
Discussion
The findings show that the material aspirated at delivery from the nose and mouth is usually sterile.
Other observers (Kneeland, 1930; Torrey and Reese, 1945; Smith and Bloomfield, 1950) have shown that there is usually no growth from throat swabs taken immediately after delivery, but Cornelison et al. (1946) found that bacteria were more common in specimens from babies after difficult deliveries. The aspirate may be sterile because it collects in the pharynx before delivery and because little of the flora of the vagina enters the mouth or nose during delivery (Torrey and Reese, 1944) . It is possible that antimicrobial solutions used to cleanse the perineum and vagina before delivery reduce the number of viable bacteria in the aspirated material and amniotic fluid may have antimicrobial properties (Galask and Snyder, 1968) .
We considered whether the aspirates could have been contaminated by the midwives during collection, particularly as from 18 aspirates we grew organisms that might well have been part of their normal mouth flora. However, 20 laboratory staff, untrained in nursing techniques, used the mouth suction apparatus to aspirate sterile Todd Hewitt broth and no contamination occurred.
Storage of two-thirds of the aspirates at -20°C must have affected the overall isolation rate of enterobacteria (3 * 5 %), and we believe that the figure of 5 8% isolated from the 156 unfrozen specimens is the better estimate of the actual prevalence. On the other hand, group B streptococci survive well under both conditions of storage, so that a collection of aspirates stored at -20°C for other purposes could be examined for these bacteria. Our methods did not include special media for lactobacilli, which may partly explain their absence from our findings. However, Gram-positive bacilli were rarely seen on microscopical examination, and never in large numbers.
It has been reported that 'early onset' disease caused by group B streptococci is associated with low birthweight, prolonged rupture of the membranes, and congenital abnormalities (Eickhoff et al., 1964; Bergqvist et al., 1971) . However, many of the babies who develop fulminating infection have no such predisposing factors, and most babies colonised by group B streptococci remain well. On the one hand, 3% of babies have group B streptococci in the external ear, on the skin, or in the nose soon after birth (Ferrieri et al., 1977) . On the other hand, the reported incidence of group B streptococcal disease in the newborn is between 1 and 3 per 1000 live births Howard and McCracken, 1974 (Blanc, 1961; Ramos and Stern, 1969; Yeung and Tam, 1972) , umbilical cord tissue (Bernischke and Clifford, 1959; Overbach et al., 1970) , and external ear contents (Scanlon, 1971 ). Although Mims et al. (1972) suggested that an analysis of the gastric contents was no more helpful than clinical criteria in selecting infants at high risk of infection, Echeverria (1973) and Ablow et al. (1976) found that Gram-stained films of gastric aspirates could assist in the diagnosis of established streptococcal disease. It may become possible to identify those babies at risk by measuring maternal antibodies (Baker and Kasper, 1976) and so concentrate preventive measures on high risk groups. In the management of babies at special risk of neonatal sepsis, it would be suspected that bacteria in the respiratory tract at the time of the first inhalation would be more likely to casuse systematic disease than those on the skin. Pharyngeal aspirates have not pieviously been investigated as a possible means of making an early diagnosis of group B streptococcal infection. As the material is already collected routinely into sterile containers, it would be a convenient specimen to examine (instead of discarding it as at present). As we have shown, group B streptococci were present in large numbers in the pharyngeal aspirates of 1 % of our series of babies, and can be detected in broth cultures within 4 hours of incubation. We are not certain of the pathological significance of this observation as our technique cannot distinguish carriage from epithelial invasion. We believe that the predictive value of these and related questions about cost-benefit can be determined only if pharyngeal aspirates are examined in future studies of group B streptococcal disease and other neonatal infections. Selective media for group B streptococci may not increase the yield of this organism because most of the aspirates were sterile. CIE and coagglutination are probably too time-consuming to apply on a large scale but the Gram-stained film would be a cheap and quick method for screening a large number of specimens. 
